Introduction
Berthing and unberthing maneuver is essential for maritime pilots and securing the safety during the maneuver is more important than anything else. Due to the development of a new harbor, the advent of large-sized ships, the rapid increase in harbor traffic etc, the maneuvering environment in the port is changing continuously and quickly and is also getting worse. As one of measures taken to cope with this situation and to improve their own maneuvering ability, a customized ship-handling simulator should be developed to meet pilots' needs.
In view of these circumstances, Korea Maritime Pilots' Association (KMPA) determined the development project of pilots' ship-handling simulator as a maneuvering tool.
It demands 2D and 3D based simulators. 2D simulation is for each pilot and 3D one for the KMPA office.
Many studies on ship-handling simulation and simulator were already done by many research center and makers, which are Kongsberg Maritime, Atlas Elektronik, TRANSAS, SimFlex and so on. Almost all of them are developed to train marine officers and masters or to carry out research or to do both. However, this study aims to meet pilots' requirements such as easy handling to practise self-training, proper arrangement of control menu and the embodiment of real ship's maneuverability.
Therefore, this paper is targeted at a customized pilots' ship-handling simulator.
First of all, this study is to focus on the development of the laptop-based 2D simulation software of two KMPA's demands. The studies regarding this paper were made by Huh(1996) and . 
-Appropriate representation of information
The simulation program was made by using 'Visual C++' (Horton, 2008; Vlissides, 2009 ). In addition, the ship models the pilots asked for are thirteen (13) ones such as container ships, oil tankers, VLCCs, LNG carrier etc, based on Japanese MMG. All the ship models were developed by trial and error method, dependant on pilots' opinion.
Ship motion equations & model ships

Ship motion equations
The ship fixed reference frame is a right hand frame, with the X-axis pointing forward, the Y-axis to the right and the Z-axis downward, as shown in Fig.1 . And u, v, and r are the longitudinal or surge, lateral or sway, and rotational or yaw rate of the moving ship respectively. 
Ship models
The ship models developed in this paper are represented by Table 1 . There are thirteen (13) models. The following are LNG carrier, VLCCs of full load and half load, ore carriers of full load and ballast, PCC, cruise ship, 12,000 TEU container ships of more than 12,000TEU and 9,000 TEU, oil tankers of 30,000GT and 50,000 GT, general cargo ships of 1,000GT and 10,000 GT. The models are based on Japanese MMG. 
Configuration of laptop-based pilots' ship-handling simulator
The laptop-based pilots' ship-handling simulator consists of two displays as shown as in Fig.2 . One, which is on the left, is the conning display for maneuvering Tae-Gwoen Jeong, Chao Chen, Shin-Geol Lee, Jeong-Jin Lee, Yong-Bum Huh -573 - Considering that the screen of a laptop computer is small, the display was arranged to the maximum if possible. In addition an adequate color matching was given to be visible well.
Problems in use will be solved in further study. The prediction of own ship motion will be added.
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